The present article mainly focused on the ethnomedicinal plants used by the community living in and around Dhaka to manage the diabetes. Ethnomedicinal data were collected using semi-structured interviews with key informants during June 2017 to July 2018 followed by field interviews, plant interviews, checklist interviews and group discussion techniques. A total of 92 ethnomedicinal plant species under 46 families have been documented. These species were used to treat 55 ailments through 200 formularies. Herbs are the most common medicinal plants in the study area followed by trees, shrubs and climbers. Leaf is mostly used for the preparation of herbal medicine. Among the total 92 ethnomedicinal plants, 11 species have been used for diabetes management by the community people. Disease category diabetes showed maximum factor informant consensus value. Most cited ethnomedicinal plant species for the diabetes management are Gynura nepalensis DC., Coccinia grandis L. Voigt, Aloe vera (L.) Burm. f., Syzygium cumini (L.) Skeels, Swietenia mahagoni (L.) Jacq., Momordica dioica Roxb. ex. Willd., Catharanthus roseus (L.) G. Don, Streblus asper Lour., Bryophyllum pinnatum (Lamk.) Oken, Tamarindus indica L. and Scoparia dulcis L. The results in the present study for diabetes management were very preliminary and based on which sound conclusion was not possible. Further ethnopharmacological study is very essential on such species to validate their efficacy in the management of diabetes. Our findings also provide baseline data to establish a connection between the traditional users of medicinal plants and scientific communities, which can be substantial in novel drug discovery. Furthermore, ethnomedicinal data is of significant value for conservation managers and policy makers for sustainable management of ethnomedicinal plant species, which are under threat due to rapid urbanization.
Introduction
Diabetes is an increasingly serious health disorder to the mankind. It is related to other life killing diseases. The management of diabetes is a global problem until now and successful treatment is not yet discovered. Searching for new antidiabetic drugs from natural plants is still attractive because they contain substances which take alternative and safe effect on diabetes. Dhaka is the dwelling place for more than 20 million people. Due to inappropriate lifestyle, maximum people here in Bangladesh have been suffering from diabetes (Akter et al. 2014) . All diabetic patients have not got access to modern medicines because of high cost and less availability. Poor sections of diabetic patients are bound to look for medicinal plants as an alternative source of medicine. They even get medicinal plants from vendors selling in the footpaths of Dhaka city. Unfortunately, knowledge on medicinal plants in and around Dhaka city is hard to be found in written form. However, some knowledge has been transferred orally from 1 one generation to another. Habitats of medicinal plants in and around Dhaka city is in a fragile state because of rapid urbanization, globalization, introduction of modern culture and anthropogenic pressures. Maximum ethnomedicinal plants will be lost before proper documentation and scientific evaluations for the welfare of mankind. Research on ethnomedicinal plants used for the treatment of diabetes has been carried out in the Indian subcontinent, by the Native Americans, Chinese, South Americans and Asian Indians (Mentreddy et al., 2005 , Grover et al. 2002 , Mukharjee et al. 2006 . Recently, there has been a growing interest in the herbal medicine in care and management of diabetes both in developing and developed countries, due to their natural origin and less side effects (Modak et al. 2007 , Hasani-Ranjbar et al. 2009 ).
In Bangladesh a good number of ethnobotanical works have been done in different upazilas, districts, and communities. Most noteworthy works are Mia and Huq (1988) , Khan (1986, 1996) , Alam et al. (1996) , Uddin et al. (2001) , Khan et al. (2002) , Yusuf et al. (2002) , , Uddin et al. (2006) , Yusuf (2006) , Yusuf and Uddin (2006) , Uddin and Roy (2007) , Roy et al. (2008) , Emily et al.(2010) , Uddin et al. (2012) , Sajib and Uddin, (2013) , Haque et al. (2014) and Uddin and Hassan (2014) , Uddin et al. (2015a) , Uddin et al.(2015b) , , Haque et al.(2017) , Uddin and Haque (2018) , Shethi and Uddin (2018) , Uddin et al. (2019) . No such works have covered ethnobotanical study focusing antidiabetic plants in and around Dhaka city. In order to save the knowledge of medicinal plants for the future drug research for diabetes management, an attempt has been made to record ethnomedicinal plants used by community living in and around Dhaka, to determine most cited medicinal plants for diabetes management and threats of medicinal plants with suggesting their conservation.
Materials and Methods
Dhaka district is located in between 23°53' and 24°06' N and in between 90°01' and 90°37' E. The total area of the district is 1,464 km². It is bounded by Gazipur and Tangail district to the north, Munshiganj district to the south, Narayanganj district to the east, Manikganj and Rajbari to the west. Dhaka is the capital city of Bangladesh and mainly stands on the bank of Buriganga river. Turag, Shitalakhya and Balu rivers encircle the city. It has been estimated that Dhaka city had 20 million people in 2018 and is one of the largest cities of the world. The area enjoys hot, wet and humid tropical climate. The public health and quality life in Dhaka city are severely affected by traffic congestion and air pollution. Water bodies and wetlands around Dhaka city are facing destruction as these are being filled up to construct multistoried buildings and other real estate developments. Dhaka has no natural forest cover but a good number of exotic tree species are planted in and around Dhaka city including parks, gardens, road dividers, footpaths and house yard. Luxuriant growth of seasonal herbs, aquatics and climbers were observed in and around Dhaka city during growing season. Some native tree species were also found in Dhaka. A good number of people possess traditional botanical knowledge and they use such plant species in their primary health care management.
The selected spots including Kamrangirchar, Keraniganj, Atibazar, Ashulia, Mirpur, Gulishtan, Sher-e-bangla nagar, Purbachal, Uttara, Boldagarden, Ramna park and DU campus area were visited during different seasons of 2017 and 2018.The data have been recorded through semistructured interviews, key informant discussions and informal conversations with community people and herbal practitioners (Alexiades 1996) . During the field survey, information on uses of plants to treat humans, parts used, modes of preparation and administration have been documented along with vernacular names. A total of 162 people have been interviewed for the study age ranged between 20 to 80. Among the informants majority are Muslims and the rest are from other religions. Education level is up to SSC and professionally they are farmers, day laborers, house wives, herbal practioners and small shopkeepers.
Voucher specimen for each medicinal plant has been collected and processed using standard herbarium techniques (Hyland 1972 , Alexiades 1996 . The specimens have been identified consulting different Floras viz., Hooker 1872 Hooker -1897 Prain 1903; Siddiqui et al. 2007 and Ahmed et al. 2008a , 2008b , 2009a , 2009b , 2009c , 2009d . Specimens available at Dhaka University Salar Khan Herbarium (DUSH) and Bangladesh National Herbarium have also been consulted in identifying the collected plant specimens. Voucher specimens have been deposited at DUSH. In order to estimate use diversity of the medicinal plants and to determine which plants are particularly interesting in the search for bioactive compounds, Factor of informant consensus (Fic) was calculated (Heinrich et al. 1998) . Citation frequency (Cf) values are also been determined for most common medicinal plants in the study area. Cf values of medicinal plants were estimated using the formula:(number of people interviewed citing species/the total number of people interviewed) x100 (Friedman et al. 1986 ).
Results and Discussion
A total of 92 ethnomedicinal plant species under 46 families have been recorded from the study area. These are used against 55 ailments through 200 formularies. The present results are the indication of rich ethnomedicinal plants with use diversity in the study area. Though Dhaka city is devoid of natural forests nowadays but urban people have still some link with natural ethnomedicinal plants for their primary healthcare. This is proved from the current research results. Apart from this explanation community living around Dhaka city is still in primitive mode of lifestyle in practices. For each species scientific name, local name, family, parts used, ailments and mode of treatment are presented (Table 1 ). Among the total plants, 11 species have been used for diabetes management by the community people (Table 2) . Life form of medicinal plant species showed variations. In our study herbs are the common ethnomedicinal plants followed by trees, shrubs and climbers (Fig. 1) . This pattern of life forms was found in the previous research . In case of parts used, leaf is always dominant parts used for the preparation of herbal medicine by community people found in the present study (Fig. 2) . Such use trend is the indication of sustainable resource exploitation from the nature. Fic values have been calculated to know the consensus of local people in use of ethnomedicinal plants. The disease category diabetes attained highest Fic value followed by respiratory tract, gastrointestinal tract, heart disease, dermatological, teethache, diarrhea, dysentery, hair tonic, jaundice, cuts and wound, bone, menstruation, fever and bodyache, urinary tract, impotence and others (Table 3 ). Diabetes is managed by 11 ethnomedicinal plant species. Most cited medicinal plants for the management of diabetes are Gynura nepalensis (Gynura), Coccinia grandis (Telakucha), Aloe vera (Alovera), Syzygium cumini (Kalojam), Swietenia mahagoni (Mahogany) and Momordica dioica (Titakorolla). These six species are very popular and in some cases are sold in the market for diabetes management. Gynura (Gynura nepalensis) also called diabetic plant was reported as new record from Bangladesh (Uddin et al. 2015) . As Gynura proved to be an ethnomedicinal plant species for diabetes management, plantlets of this species is sold in the local market. Leaves of this plant are used by the people without further process. According to community people, the plants with bitter and sour taste are suitable for diabetes. In the present research Gynura was cited by maximum people for the management of diabetes in Dhaka city. Telakucha (Coccinia grandis) is a native wild climber growing everywhere in the roadsides and fallow lands. Due to unsustainable collection from the nature, the species has become vulnerable. As the species is important for diabetes management, distribution status in the country needs to be assessed. A further pharmacological study is necessary to find active chemical from this wonderful ethnomedicinal plant species. In our study Telakucha showed second highest citation in the use for diabetes treatment. A good number of ethnobotanical studies conducted in Bangladesh was supported Telakucha used to reduce blood sugar (Roy et al. 2008 , Uddin et al. 2015 . The species Telakucha also used for gonorrhea and skin disease . It is also used for burning (Roy et al., 2008) .
Alovera (Aloe vera) is a wonderful herbaceous medicinal plant used in healthcare purpose from ancient time. The species is now sold in the commercial super market. A group of farmers cultivated this species in Natore Upazila. Alovera jel mixed with other medicinal plant parts is used to make energy drink in the urban footpath. Poor section of people in Dhaka city particularly rickshaw pullers, day laborers and enthusiastic people used to take this drink with faith to get relief from diabetes and other stomach related diseases and even to improve body energy. During our study a good number of people cited this species to be used in diabetes management. Alovera is also used for impotence in Bangladesh (Uddin et al. 2015 . Kalojam (Syzygium cumini) is a native plant species of Bangladesh. It grows well in the natural forests and as well as homestead areas. Community people believed that fruits of Kalojam may purify human blood and seed powder also reduces blood sugar. It has been sold in the urban markets. In the present study many people cited that both fruits and seeds of Kalojam are used in diabetes management in Dhaka city. This type of result is also supported by previous research done in Bangladesh . Kalojam is also used for jaundice in many parts of Bangladesh (Uddin et al. 2001 , Khan et al. 2002 . It is also used for toothache, and blood dysentery . Mahogoni (Swietenia mahagoni) is an exotic timber yielding species naturalized in Bangladesh from long before. The plants produced oval shaped large fruits on the branch top. It contains huge number of seeds in each fruit. The pulp of the seeds is bitter in test. Community people claimed that cold extraction of seeds can reduce blood sugar but over intake may cause poison to human body. In the present study we found Mahogany was used in diabetes management by the people in and around Dhaka city. This finding is supported by previous research work done in Bangladesh (Haque et al. 2017) . Titakorolla (Momordica dioica) is a very popular vegetable always sold in the all markets of Bangladesh. In our survey many people cited that Titakorolla used to manage diabetes by both urban and rural people. Same use of Titakorolla for diabetes management was reported from Feni district (Uddin et al. 2015) . The present finding of Titakorolla to manage diabetes is accordance with previous findings.
During data collection we saw a good number of vendors sitting along the footpath of the Dhaka city roads and were selling crude medicinal plant parts and juice of mixture of those parts. Poor people are confident enough on such mixture and they regularly take it for caring of diabetes. In some cases, a good number of people were watching the vendor but they were refrained from take it because of hygienic question. Long term research is necessary to evaluate and validate the traditional practices displayed in the city footpath.
Observations in the field and discussions with local people, a good number of threats to ethnomedicinal plants have been identified. The most serious threats are exotic timber species plantation in and around homestead, fallow lands, roadsides and even in cultivated lands. Acacia auriculiformis, Acacia mangium, Eucalyptus camadulensis, Samanea saman, Dalbergia sissoo, Laeucaena leucocephala, Swietenia mahagoni and Cassia siamea are most preferred plant species for plantation. According to community people perception such species are very selfish plants and they do not support native species under their canopy. Medicinal plants and their traditional knowledge are in very rare in practice because of less availability in the area. As there is no written documentation on the medicinal plants, with the extinction of senior people traditional medicinal knowledge also eliminated from the urban society. They also informed us urbanization in and around Dhaka city is another challenge to ethnomedicinal plants habitats. There is ample opportunity to work on this issue but the project is very small budgeted. The current work is very preliminary. Lack of awareness among the community people is another threat to ethnomedicinal plants in the study area. People are careless to plant resources in some extend. They only care timber, ornamental and fruit plants. Currently they also started to care plants in roof garden. Availability of the modern medicines which promotes the negligence of use of herbal medicines among the community people in the study area is also threats to medicinal plants. Senior people with herbal knowledge do not like to share their knowledge with juniors. Due to sudden death of such people, herbal knowledge of the area lost forever.
A list of suggestion has been made based on present survey results and observations. Distribution map can be made for all culturally important medicinal plant species in the study area. Population status of such species across the habitats can be measured. Current rate of exploitation of ethnomedicinal plants by the community people could be calculated. If it seems vulnerable in the natural habitats, necessary measures for ex situ conservation could be taken. Awareness programs among the local influential persons who can make change can be created. Culturally important and most cited ethnomedicinal plants should be brought under plantation programs.
Conclusion
Diabetes is a life killing disease to the mankind. It has no permanent and final treatment in our hand. Diabetes can be controlled through management and maintenance of lifestyle activities including changing in food habit, regular exercise and proper sleeping time. In the present study documentation of total 92 ethnomedicinal plant species under 46 families in and around Dhaka city is the indication of rich ethnomedicinal plants with use diversity. Among them 11 species are used for the management of diabetes. However, all of these 11 species are not equally important in the management of diabetes. Most cited medicinal plant species for diabetes management are Gynura nepalensis DC., Coccinia grandis L. Voigt, Aloe vera (L.) Burm. f., Syzygium cumini (L.) Skeels, Swietenia mahagoni (L.) Jacq, Momordica dioica Roxb. ex. Willd., Catharanthus roseus (L.) G. Don, Streblus asper Lour., Bryophyllum pinnatum (Lamk.) Oken, Tamarindus indica L.and Scoparia dulcis L. The present result is very preliminary and based on which sound conclusion is not possible. Further ethnopharmacological study is very essential on such species to prove their efficacy in the management of diabetes. Our findings also provide baseline data to establish a connection between the traditional health practitioners and scientific communities, which could be substantial in novel drug discovery. Furthermore, ethnobotanical data is of significant value for conservation managers and policy makers for sustainable management of medicinal plant species, which are under threat due to over exploitation.
